Erythropoietin protects podocytes from damage by advanced glycation end-products.
Podocyte damage and accumulation of advanced glycation end-products (AGEs) are implicated in the development and progression of diabetic nephropathy. We have previously shown that changes in podocyte pathophysiology, such as hypertrophy and reduced migration, are closely linked with the induction of the cell cycle inhibitor p27(Kip1) and a decrease in neuropilin-1 (NRP1) expression. We investigated whether the erythropoietin receptor activators CERA and epoetin-β may prevent AGE-mediated changes in podocytes. Differentiated mouse podocytes in culture were challenged by AGE-modified bovine serum albumin (BSA) or control BSA in the presence or absence of CERA as well as epoetin-β. Cell cycle analysis and determination of apoptosis markers were performed. p27(Kip1) and NRP1 expression was measured by RT-PCR and Western blots. Differentiated mouse podocytes in culture expressed erythropoietin receptors which were phosphorylated after incubation with CERA or epoetin-β. CERA or epoetin-β prevented the p27(Kip1)-dependent cell cycle arrest and cellular hypertrophy induced by AGE-BSA incubation. Furthermore, the p27(Kip1)-dependent AGE-BSA-induced decrease in cell viability and decrease in cell proliferation was ameliorated in the presence of CERA or epoetin-β. Following erythropoietin treatment, AGE-BSA failed to further reduce NRP1 expression, resulting in improved podocyte migration. Treatment with the erythropoietin receptor activators epoetin-β or CERA protected podocytes from AGE-BSA-mediated damage via an effect on p27(Kip1) and NRP1 expression. Consequently, early treatment with erythropoietin may help to prevent diabetic nephropathy.